Intensive care unit (ICU) nurses face many uncertain situations that may affect their patient care decisions and jeopardize patients' safety.
Introduction
Intensive care units (ICUs) have been viewed as highly complex areas, where nurses have to work with critically ill patients and sophisticated equipments that involve higher levels of stress and uncertainty than other hospital units. ICU nurses face many challenges stem from complexity of patient diagnosis, intense patient needs, nursing shortage, limitation of time and healthcare team interdependence that cause uncertainty (Thompson & Dowding, 2001) . Uncertainty has been identified as different possible outcomes for a certain situation but complexity makes it hard to identify the appropriate set of options (LeGuin, 2013) . Furthermore uncertainty means lack of information required to perform work tasks or to make decisions (McGonigal-Kenney, 2011) . Nurses' lack of information can be viewed in different forms; incomplete information of the work area manifested in decreased confidence in judgmental abilities, inadequate information of the current empirical data to support certain intervention, and finally inability to differentiate between the limitation of a person's own knowledge and the limitations of current knowledge (Thompson and Dowding, 2001 ).
Uncertainty can emerge from different sources including differences in healthcare staff mental maps and norms, non-rational behaviors, technical and social complexity of ICU that lead to interdependency of actions (LeGuin, 2013). Earlier (Beresford, 1991) specified three sources of uncertainty technical source including inadequate information for precisely predict prognosis or interventions outcomes, personal source including inadequate knowledge regarding patient's desires or concerns, and conceptual source including applying general criteria for specific situations (Cranley, 2009 ).
Nurses' have to choose between numerous alternatives vary in usefulness and probability of its expected outcomes (Grote, 2009 ).
Nurses' responses to uncertainty vary it may include cognitive responses through using decision making process, relying on intuition, or even recalling information from past experience, and working as a team. Affective responses, experiencing uncertainty accompanied with stress, feeling incompetent, denial, avoidance behaviors, as well as intolerance of ambiguity and reluctance to disclose uncertainty. Behavioral responses including gathering additional information, and rely on evidence-based information, working on oneself by seeking continuing education (Cranley, 2009) . Moreover responses to uncertainty elucidate the coping strategies utilized to manage uncertainty. Uncertainty influence nurses' clinical decisions and put patient safety at risk as well as the overall quality of nursing care provided to patients.
Patient safety focuses on providing safe patient care and preventing errors as well as adverse events results from care interventions. Therefore healthcare organizations adopt patient safety culture to guide the nurses' practice in ICUs (Thompson and Dowding, 2001 ). Safety culture is combination of individual and group values, attitude, perception, and competencies, that shape the pattern of behavior represents organizational proficiency (McGonigal-Kenney, 2011) . Patient safety culture is concerned with delivering patient care through precision in each step of nursing-care starting with comprehensive patient assessments, planning, implementing proper care, and ongoing evaluations to prevent potential errors. Patient safety culture has become the prime importance of any healthcare organization, thus nurses need to know how to confront uncertainty of daily practice to reduce error rates and maintain high level of patient safety (Grote, 2009) .
Patient safety culture is characterized by providing opportunity for continuous improvement& organizational learning, hospital units to work in teams; ensure appropriateness of the work conditions as well as staffing levels. In addition positive safety culture focuses' on supervisors' actions to promote safety, provide feedback about error, ensure communication openness, overall staff perception of safety, management support for safety, hospital handoffs & transitions and non-punitive response to error (Aboul-Fotouh et al., 2012) .
During daily practice ICU nurses can eliminate the influence of uncertainties through continuing education, supervision, consultation and working with other professionals, and learn to make logical as well as ethical decision making (Striefel, 2006) . Adding to that the availability of information, sharing a common sense, caution, and persistence are crucial to reduce uncertainties. Uncertainty facing ICU nurses is under-described in nursing literature. Thus understanding sources of uncertainty, how ICU nurses deal with it and how uncertainty affects patient safety culture is crucial to control uncertainty and eliminate patient errors and allow hospitals administration to recognize strengths and weaknesses of their organizational safety culture.
Aim of the Study
The present study aimed at exploring the relationship between uncertainty and patient safety culture among intensive care unit nurses at Tanta Main University Hospital.
Research Questions

1.
What is the level of uncertainty among intensive care unit nurses? 2. What is the level of patient safety culture among intensive care unit nurses?
3. Is there a relationship between uncertainty and patient safety culture among ICU nurses?
Subjects & Method
Design
Descriptive -correlation research design was used.
Setting
The study was conducted in intensive care units at Tanta University Main Hospital included medical, cardiac, neuro, anesthesia, pediatric, and chest ICU.
Subject
155 ICU nurses were working in the previously mentioned settings and willing to participate in the study. During their work shifts, they completed the self administered questionnaires in the presence of the researchers.
Tools
To achieve present study aims the following two tools were used.
http://journal.julypress.com/index.php/ijsn Vol. 3, No. 1; 2018 Tool (I): ICU Nurses' Uncertainty Questionnaire. This tool was developed by the researchers and guided by Cranley (2009) , Striefel (2006) , Sayed & Ibrahim (2012), and Sheer& Cline (1995) to collect data from ICU nurses about uncertainty in their working units. It consisted of four parts.
First: Nurses' personal data included age, marital status, educational level, working unit, years of experience and attended training courses last year.
Second: ICU Nurses' Uncertainty Questionnaire. It encompassed uncertain situations related to patients (10 items), uncertain situations related to nurses (18 items) and uncertain situations related to environment (8items). Scoring system, ICU nurses' responses were measured in three points Likert Scale ranging from disagree =1, uncertain= 2, and agree=3. The respondents total scores were classified into two levels, high ≥50% and low <50 %.
Third: ICU Nurses' Response to Uncertainty, it consisted of (8 items). Fourth: Nurses' Strategies to Deal with Uncertainty, it included (10 items). Scoring system: for third and fourth parts nurses' responses were measured in three points Likert Scale ranged from rarely=1, sometimes=2, always=3.
Tool (II): Patient Safety Culture Questionnaire. This tool adopted from Agency for Healthcare Research and Quality's hospital survey (2008) on patient safety culture. It was used to identify participants' perception regarding patient safety culture, included nurses' assessment of patient safety culture in their ICUs and frequency of reporting negative events in ICUs. It encompassed eleven dimensions of patient safety culture included; continuous improvement (3items), intra-unit teamwork (4 items), staff availability & work conditions (4 items), supervisory measures to sustain safety (4 items), feedback regarding error (3 items), inter-units teamwork (4 items), open channels of communication (3 items), organizational awareness of safety (4 items), management role to sustain safety (3 items), control patient transition & handoffs (4 items) and response to error (3 items). Scoring system: nurses' responses were measured on a 3-points Lickert scale agree= 3 uncertain =2, and disagree=1. The total ICU nurses' responses of patient safety culture were classified into two levels high ≥50% and low <50 %.
Procedures
The tools were translated into Arabic and reviewed by 3 experts in nursing administration and 2 experts in psychiatric nursing from Faculty of Nursing-Tanta University. The tools were modified based on experts' comments. A pilot study was conducted on (16 ICU nurses) were excluded from the actual study sample; to ensure the clarity of the tools and to estimate the required time for completing the tools. Reliability of the tools (1and 2) was tested using Cronbach's alpha coefficient test, its value was 0.88 and 0.95 for tool 1and 2 respectively. The data collection phase persisted for three months (November 2015-January 2016)
Ethical Considerations
The researchers obtained an official permission from Tanta University Hospitals' responsible authorities to carry out the study. Researchers met the participant ICU nurses during their work shifts and explained the purpose of the study to them. Informed consent was obtained from each participant nurse. The confidentiality of their responses, and right to withdraw from the study at any time were emphasized. The participant nurses consumed about 25 minutes to fill in the questionnaires.
Statistical Analysis
The collected data were analyzed by Statistical Package for Social Sciences (SPSS) Software Package Version 18.0 (SPSS, Chicago, IL, USA). Data was collected, coded and organized into tables, and then analyzed using number and percent. Table 2 shows ICU nurses' responses to uncertainty. Above half (56.1%, 56.1%, 54.8% and 50.3%) of participant ICU nurses' always experienced being uncomfortable, confused& loss of control, emotionally drained, and incompetent as a result of facing uncertain situations in ICUs respectively. While above half of them (54.2% and 51.6%) sometimes experienced being embarrassed and tensioned respectively. Table 3 illustrates ICU nurses' strategies to deal with uncertainty. More than three quarters (84.5%, 76.8%, 75.5%, 69% and 63.9%) of ICU nurses' sample always used team work, learn from past experience, seeking additional information, use brainstorming and rely on intuition as strategies to deal with uncertain situations in ICUs respectively. While the least frequently used strategies to deal with uncertainty were rely on evidence-based practice, figuring out a plan for care , advance personal capabilities through continuing education , and using decision making process (27.1%, 30.3%, 31%, and 33.3%) respectively. Figure 2 shows frequency of reporting negative events by ICU nurses during last year. Three quarters (75.5%) of the participated ICU nurses reported negative events in their ICU between 1 to 2 times last year, while (11.6%) reported 6 or more times the negative events in their ICU during last year. Table 6 shows correlation between patients' safety culture and ICU nurses experiencing uncertainty. The table reveals there was high significant correlation between the level of patient safety culture and experiencing uncertainty by ICU nurses'. The table also shows the lowest levels of patient safety culture were (57.1%, 54.2% and 29%) in anesthesia, neurology and pediatric ICUs respectively. Also the highest levels of uncertainty experienced by ICU nurses (78.6%, 77.4% and 66.7%) were in anesthesia, pediatric and neurology ICUs respectively. Table 7 shows correlation between patient safety culture, nurses' experiencing uncertainty, their response and strategies used to deal with uncertainty. The table reveals high statistical significant negative correlation between patient safety culture and ICU nurses' experiencing clinical uncertainty at p=0.000. There were high significant correlation between nurses' experiencing uncertainty and their response to uncertainty, as well as between patient safety culture and strategies used by nurses to deal with uncertainty. 
Results
Discussion
High percent of participant ICU nurses' experienced high levels of uncertainty. More than two thirds of the studied ICU nurses experienced high levels of uncertainty regarding patients', environment and nurses' related situations. These results seem to be logic where ICU nurses provide care for critically ill patients with unstable health status; consequently patient care related decisions include high levels of risk. Furthermore, ICU nurses confronted with many challenges as interdependence between multidisciplinary healthcare team, dealing with technological and sophisticated equipments and shortage of time and staff. Confirming to our study results (Schreyögg and Ostermann, 2014) and (Braun, 2010) found that ICUs comprise high degree of uncertainty. Also (Cioffi, 2000; Wichowski & Kubsch, 1995; Bucknall, 2003; and Charleston & Happell, 2005) reported that nurses experiencing clinical uncertainty emerged from facing unusual patient situations, dealing with unfamiliar procedures and technology, incoherent information and lack of knowledge.
Present study results showed above half of participated ICU nurses' always experienced being uncomfortable, confused& loss of control, emotionally drained, and incompetent as a result of facing uncertain situations in ICUs. While above half of them sometimes experienced being embarrassed and tensioned. These results can be interpreted as ICU nurses face excessive amounts of stress emerged from shortage of time and information, as well as instability of patient condition that required responding quickly and efficiently. Moreover around two thirds of our study ICU nurses had less than five years of experience, that make them unable to handle difficult situations. In total ICU nurses feel tense and doubt their competencies that will jeopardize the quality of patient care plus safety. The results of the present study go in the same line with (Cranley, 2009 ) who found that nurses experienced negative emotions when being faced with uncertain and infrequent patient condition including being uncomfortable, insecure; anxious in their decisions and actions; and being insufficient as they lack information or clinical knowledge. Also (Sayed and Ibrahim, 2012; and Vivian& Luiz, 2009) found that experiencing clinical uncertainty was the most common source of ICU nurses stress. Vaismoradi et al. (2011) reviled that Iranian nursing sample as a consequence of facing uncertainty in clinical practice they experienced negative feelings include anxiety, fear, anger, and frustration.
Our study results pointed out more than three quarters of ICU nurses' always used team-work, learn from past experience, seeking additional information, brainstorming and rely on intuition as strategies to deal with uncertain situations in ICUs. While the least frequently used strategies to deal with uncertain situations including rely on evidence-based practice, figuring out a plan for care, advance personal capabilities through continuing education, and using decision making process. These results illustrate that the studied ICU nurses depend on colleagues support and available information and experience more than depending on evidence-based information and critical thinking. This may be related to limited opportunities for improvement where around one third of them did not receive any training program last year as viewed in table1. In addition, increased workload in ICUs, and unavailability of authorized referral committee to analyze uncertain situations and disseminate the appropriate solutions.
These results are supported by (Benner, 2001 ) assumed that intuition is an essential element of professional judgment; during practice; based on experience. Also intuition enables professionals' to react to complex situations rabidly, efficiently, and unconsciously. In addition (Rew, 2000; and Gigerenzer, 2007) stated that intuition is developed as a response to the limited capacity of human mind to deal with uncertain situations in practice. They found that their study group was more doing well in forecasting the performance of shares than the more sophisticated experts relying on sophisticated information.
A key finding from previous studies revealed that seeking additional information reduces levels of clinical uncertainty (Cranley, 2009; MacIntosh-Murray & Choo, 2005) . Whereas (O'Connell, 2000) found that nurses make sense of the situation to minimize uncertainty by adapting work practices through collecting required information and prioritize patient care plan. While (Cioffi, 1998; Benner et al., 1999; and Hedberg & Larsson, 2003) found that nurses rely on experience to make their clinical decisions when facing uncertain situation. Adding to that (Carr et al., 2001) found that to buffer the effect of uncertainty nurses participate patients in decision-making if collaboration with colleagues was not available. Furthermore (Hedberg and Larsson, 2003) found that collaboration with colleagues and information gathering reduce nurses' uncertainty. Also (Vaismoradi et al., 2011) revealed that losing sensitivity and avoiding trouble practice were main strategies nurses used to deal with uncertain situations in practice.
Around half of the participated ICU nurses evaluated patient safety culture in their working units as acceptable and bad. Considerable percent of neurology and anesthesia ICUs' nurses evaluated patient safety as a bad and acceptable in their units. There was a significant difference between nurses' evaluation of patient safety according to their working ICUs. These results may be due to inappropriate nurse patient ratio, and increased workload that put ICU patients at risk and make them prone to nursing care errors. Moreover, majority of patients in neurology and anesthesia ICUs are comatosed and ventilated requiring intense care. Beccaria et al., (2009) stated that ICUs are considered the most susceptible hospital areas for adverse events, incidents and errors in nursing care, where severely ill patients are cared for. Also a study conducted by (Nicklin and McVeety, 2002) found that the participant Canadian nurses perceived that health care environment, in which they provide care, shows increasing risk to their patients. In the same line (Claro et al., 2011) found that high percent of their study nurses reported the existence of adverse events in their ICUs.
Three quarters of the study nurses sample reported negative events in their ICU between 1 to 2 times last year, while one tenth reported 6 or more times the negative events in their ICU during last year. Occurrence of negative and adverse events in intensive care units is undeniable fact that healthcare administrators should face to increase the quality of patient care. ICU nurses experiencing high work load, lack of supplies and equipments, and did not receive adequate training. Reporting adverse events help administrators to estimate the overall incidences and understand the underlying causes and to find ways to prevent future events. But this depends mainly on the non-punitive environment to errors, to encourage nurses' reporting of errors.
Our study results were confirmed by (Ferner, 2009) found that underreporting of adverse events is common, as a result of staff lack of awareness of the error, or fear of punishment. Kiekkas et al., (2011) argued that reporting of incidents varies where individual more likely to report incidents related to organizational deficiency rather than personal deficiency to protect self-esteem. Forster et al., (2008) found that around one fifth of the ICU patients experienced adverse event and one fifth of it was considered preventable. Moreover (Claro et al., 2011) stated that more than half of ICU nurses sometimes reported adverse events in their ICUs.
Our studied ICU nurses' highest positive mean score of patient safety dimensions were regarding control patient transition & handoffs, intra-unit teamwork, and organizational awareness of safety. While their lowest mean score of patient safety culture dimensions were regarding open channels of communication, response to error, and feedback regarding errors. These results are reassuring where ICU nurses perceived patient transition as smooth process; no missing can affect patient condition; this can be supported by team work, staff awareness and conviction of patient safety, and integration between hospital units. On the other hand the participated ICU nurses viewed that communication problems, punitive response to error, and lack of feedback about error endanger patients' safety culture. Go in the same line with our results (Aboul-Fotouh, 2012) found that the highest positive mean score was concerning organizational learning, followed by teamwork dimension and the lowest mean score was for non-punitive response to error.
Findings of present study reveal high significant correlation between the level of patient safety culture and experiencing uncertainty by ICU nurses'. The highest levels of uncertainty experienced by ICU nurses were in anesthesia, neurology and pediatric ICUs. Also the lowest levels of patient safety were in the same ICUs. These results are logic where patient in anesthesia, neurology and pediatric ICUs were critically ill and majority of them were mechanically ventilated and their health status is unstable and unpredictable. On the same line with our study results (Thompson and Yang, 2009) found a significant correlation between patient safety and experiencing uncertainty. Kang (2005) revealed that there was an association between uncertainty and patients' health status. Nicklin & McVeety (2002) found that Canadian nurses perceived that healthcare environment uncertainty jeopardize patient safety. Also (Simmons, 2010; Penrod, 2007; and Rabey, 2006) found that experiencing clinical uncertainty put patient safety and their quality of care at risk.
Our findings revealed a high statistical significant negative correlation between patient safety culture and nurses' experiencing uncertainty. Also there were high significant correlation between nurses' experiencing uncertainty and their response to uncertainty, and between patient safety culture and strategies used by nurses to deal with uncertainty. These results are logic where the higher the level of uncertainty the lower the level of patient safety culture. Adding to that the more suitable the strategies used by ICU nurses to buffer the effect of uncertainty the more safely the patient culture is. These findings are congruent with (Cranley, 2009 ) who found that experiencing clinical uncertainty by nurses have a profound effect on their clinical decision making, ethical as well as procedural aspects of patient care. Scott et al., (2008) ; Estabrooks et al., (2005); McCaughan et al., (2005) reported that nurses there were a correlation between strategies used by nurses to decrease the level of uncertainty such as collaboration with colleagues, rely on their clinical experience and patient care quality and safety.
Conclusion
Overall level of uncertainty of ICU nurses' at Tanta Main University Hospital was high. They experienced high level of uncertainty regarding patient, environment, and nurses situations. Consequently they feel being uncomfortable, confused & loss of control, emotionally drained, and incompetent. ICU nurses always used team work, learn from past experience. The least frequently used strategies to deal with uncertainty were rely on evidence-based practice, figuring out a plan for care , advance personal capabilities through continuing education , and using decision making process. High percent of ICU nurses evaluated the patient safety culture in their working units as good. But they had low perception communication openness, non-punitive response to error, and feedback about error dimensions of patient safety culture. High statistical significant negative correlation was found between patient safety culture and experiencing uncertainty by ICU nurses. There were high significant correlation between nurses' experiencing uncertainty and their response to uncertainty, as well as between patient safety culture and ICU nurses strategies to deal with uncertainty.
Thus, we recommend:
1. Nurse Managers need to establish in-service education programs for ICU nurses about how to manage clinical uncertainty and patient safety culture.
